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The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1 .31 3 and MPEP 1 308. 
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3. IS Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) ISI All b)DSome* c) □ None of the: 

1. *D Certified copies of the priority documents have been received. 

2. [3 Certified copies of the priority documents have been received in Application No. 08/929,462 . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 
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1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 
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1. On August 13, 2007, the Examiner called Applicant's representative Jeffrey Killian to 
state that, though the Amendment Transmittal Form of July 31, 2007, notated that a copy of US 
Patent 5,971,673 was attached with the amendment, no such paper actually existed in EDan. At 
the Examiner's request, Mr. Killian faxed this substitute specification to the Examiner, ft is 
noted that the faxed response truly consists of "the entire c 673 patent, including the cover page, 
drawings, and claims," which is considerably more that what was needed and/or required in the 
Final Rejection. Note that only the double spaced specification is required. As per general PTO 
policy, the contractors apparently did not scan the 4 673 patent, as they assumed that it was a 
generic reference which the Examiner otherwise had easy access to. In order to get this 
application moving, the Examiner will paste over the non-required sections of the s 673 patent 
and replace the specification by Examiner's Amendment. 

2. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

The application has been amended as follows: 

The single column specification filed on June 21, 2001, has been replaced with the 
attached double column specification. 

As a note to anyone reading this during the processing of this allowance, please don't 
throw the attached copy away again . 

3. Claims 1-6, 8, 1 1, and 13-19 are allowed. 

4. Any inquiry concerning the content of this communication from the examiner should be 
directed to Daniel Howell, whose telephone number is 571-272-4478. The examiner's office 
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hours are typically about 10 am until 6:30 pm, Monday through Friday. The examiner's 
supervisor, Monica Carter, may be reached at 571-272-4475. 

In order to reduce pendency and avoid potential delays, Group 3720 is encouraging 
FAXing of responses to Office actions directly into the Group at FAX number to 571-273-8300. 
This practice may be used for filing papers not requiring a fee. It may also be used for filing 
papers which require a fee by applicants who authorize charges to a USPTO deposit account. 
Please identify Examiner Daniel Howell of Art Unit 3722 at the top of your cover sheet. 




Daniel W. Howell 
Primary Examiner 
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' ^ <M ^^SE?£SSSi^d? n ^ n^vc flutes, m flutes are sized to longitudinaUy 

^T^^i^^J™ F ^ >R receive respective projections during longitudinal insertion 

INTERCONNECTING THE PIECES or removal of the cutting rwrnWhtive to the t«Sooy 

. The cutting portion is rotatable about the center axis relative 

nfl^/if^fc 13 \f a !^ tl0D of W^ 011 Sen No. 5 to the tool body to transfer the projections from the respec- 
08/929,462, filed Sep. 15, 1997. Uvc flutes and into the recesses while bringing the front 

BACKGROUND OF THE INVENTION ll»t« into anient witou* rear flutes. 

Ine invention also relates to a method of mounting a 
The present invention relates to a tool for rotary, cutting cutting portion to a tool body to form a metal-cutting rotary 
machining, comprising a tool body and a cutting portion. 10 too1 * ^ iooi body includes a shank portion, a front surface, 
The tool body has a front surface, and the cutting portion has and rear chip flutes formed in an outer surface of the tool 
a support surface provided to releaseably abut against the body. The cutting portion includes a support surface abutting 
front surface in a substantially radial plane. The tool body me fr° nt surface, a cutting surface having cutting edges, and 
and the cutting portion comprises means which, cooperate fr° nt chip flutes formed in an outer surface of the cutting 
for holding them together. The invention also relates to a 15 portion. One of the tool body and cutting portion includes 
cutting portion and a tool body as well as a method for longitudinal projections, and the other of the tool body and 
mounting a cutting portion to a tool body. foe cutting portion includes circumferential recesses. Each 

recess communicates with a respective flute and extends less 
PRIOR ART than 180°. The method comprises the steps of: 

It is previously known to use interchangeable cutting ™ A) mc ^"^g Portion and tool body longirudi- 

edges on different types of tools for cutting machining y one mother to bring the projections into 

especially when cutting a metallic workpiece This tech' respective ones of the flutes that communicate with the 
nique however has practical limitations due to handling ^circuniferential recesses; and 

reasons when it comes to milling and drilling tools which 7 < B ^ ctt f ctm 8 relative rotation between the tool body and. 
rotate around a longitudinal axis cutting portion to cause the projections to enter respective 

Through DE-PS-367,010 and Burger U.S. Pat No 2359 thcrcc ?f s to J* &ont flutes into alignment 

611^ is previously known to ^ ? w to „ b ™g a ^ of each 

drill tips, wherein the drill tip is retained with thwart of t ^TZ 1°^^ <W™*Z Kinship vnth 
dove-tail profiles or with preset, resSZ T^e lmo wn 30 a ^^rface of a respective recess for defining a bayonet 
tools however are impaired with! cwS^uVh aTbad ^^onprevenung lon^dmal displacement of the 
torsion transferring ability and troubletme ^ LI ^ ^ *° ^ ^ 

dismounting. DESCRIPTION OF THE DRAWINGS 

The present invention has as one object to provioVi drilling ^ ^ * a a ♦ r , . 

and milling tools with interchangeable cutting edges which 35 ™ C ^ and fvant^es of the invention will become 
eliminates problems associated with knoTfSquT rZTe detaOed^ description pf a pre- 

AnAtl :„ . . , . . . H fcrred embodiment thereof m connection with the accom- 

rii^il „tf T f ta H P~' m W is provide a panying drawing in which like numerals designate like 
rigid tool preferably for drilling or milling wherein the elements, and in which: 
cutting portion cooperates with the tool body via a bayonet pi r h _ . ..... # . 

coupling. 40 HO ; 1 soows a drillmg tool according to the present 

.» .i i • c , . invention, in an exploded perspective view; 

Another object of the present invention is to provide a pir. -y , ^ 

rigid tool preferably for drilling or milling wherein the - , ^ * accorma g t0 P™**' 

cutting portion can be easily exchanged b ?h3 ^bout "ZT" " a ^ ^ 

time consuming screwing or soldering shows the cutting portion in a sectional view taken 

Anotherobjectofthepresentinventionistoprovideatool " " " m ° * 

with a self centering cutting portion „ ,u JA snows mc cuttmg portion in a perspective view 

from below; 

SUMMARY OF THE INVENTION FIG. 4 shows the forward end surface of a tool body 

These and other objects have been achieved by the present so aoCOrding lo lhe P^ 5 ™ 1 invention in top view; 
invention which relates to a rotary metal-cutting tool FIG * 5 me shank in a sectional view taken 

comprising, in combination, a tool body and a cutting ^ hoc V ~~ V m nG * 4 ' 

portion attached to the tool body. The tool body includes a FIGS. ^ ' 7 ,and * snow cross^sections of a bayonet 

shank portion defining a longitudinal center axis, a front coupling of the tool; 

surface, and rear chip flutes formed in an external side 55 ^G* 9 shows the assembled tool according to FIG. 1 in a 
surface of the shank portion for guiding chips rearward! y magnified side view, 
during a cutting operation. The cutting portion includes a 

rear support surface abutting the front surface a front cutting DETAILED DESCRIPTION OF A PREFERRED 

face, and front chip flutes formed in a side surface of the EMBODIMENT OF THE INVENTION 

cutting portion and intersecting the cutting face to form 60 The embodiment of a tool 10 according to the invention 
cutting edges therewith. The tool body and cutting portion shown in FIG. 1 is a so called helix drill, which comprises 
are mterconnected by a bayonet coupling formed by pro- a cutting portion or drill tip 11 and a drill body 12 The drill 
jecuons disposed on one of the tool body and cutting has a rotational direction R 

^^^^^^^'^ ° f ** T° l b0dy ^ tip U * P rovided at le ** one cutting edge 
^rtS g ^ ^n P ? JCCt T ™ ™™k™^V * I* in the forward end thereof facing away from *e drill 
^ r *f CXtCnd ^^y lon ei- My 12, which tip is given different designs depending^ 

tudinally. The recesses extend circumferentially from the area of application. 
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extending th£ surface S& (see FIG. 6). The clearance surfaces 
51 and 61 should not be in engagement with each other 
during the machining operation, and therefore a gap P is 
always present between them (see FIG. 6). The gap P is in 
the range of 0.1-1.0 mm. The support surface 16 will be 5 
pressed by the feed force against the front surface 24 during 
the machining operation, which means that the elastic 
deflection of the projection 60 tends to decrease somewhat, 
which however is counteracted because the projection 60 
will be bent radially inwardly due to pressure on the front 10 
surface 24 from the feed force. 

Hie invention is useable also for milling cutters. The drill 
tip is preferably coated with layers ot for example, A\J0 3 , 
TiN and/or HCN. In certain cases, it can be well-founded to 
apply super hard material such as CBN or PCD on the 15 
cutting edges. Alternatively ceramic material can be used at 
injection molding of the drill tips. 

Although the present invention has been described in 
connection with a preferred embodiment thereof, it will be 
appreciated by those skilled in the art that additions, 20 
modifications, substitutions and deletions not specifically 
described may be made without departing from the spirit and 
scope of the invention as defined by the appended claims. 



cemented carbide, and comprises a front 3x S^?* I* m £* ^ fonDS 3,1 acute with a 

formed by two upper dearance faces 15, a lo^ s ^pr^ .^S"****^ 

surface 16 as well as first and second curved surfaces 4L18 < ^^ surf ace 64 onented parallel to the rotational axis 22. 

interconiiecting the surfaces 15 and 16. AH these surfaces ke^T* 00 connects to the firont surface 24 via a radius 

and associated edges are integrated as one piece with- the / surfacc 63 fe °ncnted parallel to the surface 53 so 

drill tip and consequenUy formed of the same material i e & QCnS[ y radiaDy outwardly and longitudinally 

preferably injection molded cemented carbide. The curved 0 !J ard3y - M mustrated in AG. 5, the above^described 

. surfaces 18 form front chip flutes for conducting cutting > ^ ^ ^ fr° nt ^acc 24, form a centrally 

rearwardly. Lines of intersection between the chip flutes 18 10 S?? 08 * gcnerall > r ^vetail-shaped recess. The projection 

and the clearance faces 15 form main cutting edges 19 Wnas* sU f 66 > ™. 9, which is parallel with the 

preferably via reinforcing chambers, not shown. Lines of . ^ ch lies in an axial plane which 

midsection between the first curved surfaces 41 and the chip COntams said 

flutes 18 form secondary cutting edges 19\ The chip flute is - The smallest diameter of the front surface 24 is smaller 

shown as helical but may alternatively be adapted for a drill ^ n me lu & A diameter of the drill tip but larger than the 

body requiring straight chip flutes. The radially external <smallest diameter of the drill tip. The projection 60 extends 

parts between the chip flutes consist of protruding lands ma tan g c nn*al direction from the chip flute 18A to about the 

formed by the surfaces 41, each having a circumferential mid Point of mc circumferential tangential length G* of the 

length G (FIG. 4). The largest diameter of the drill tip is the associated land 41A. 6 
oaametrical distance between the radially extreme points of 20 The stop surfaces 56 and 66, respectively should be as for 

m^nAuy cutting edges. The height of the drill tip is from the rotational axis as r*>ssi^ fr^S 

substantiaUy the same as the largest diameter of the tip! in they are arranged diamV^y ^ 

11 . .^5 • ^^y ^ 115 ^ holes 23, extending „ tool's concentricity at varying strain Le in order m Icp™ thl 

f^?*^'«» rotational axis 22, extend 25 drill tip centered rehtive^ 
through the dnU Up from the support surface 16 to the orifice and the recesses 50 lie at a distarx*^^ 
mr^oective upper clearance surface 15. rearwardly of the associated cSXS^2 

The support surface 16 according to FIGS. 2, 3 and 3A is rotational direction R. 

substantially planar but comprises a recess 50 at the transi- w Mounting of the drill tin 11 on the Hrill h~i„ it ■ a 

uon between ^ support surface 16 and the land 41. Each * as fouows^The drm™ talSSSSSS 
recess 50 composes a first free or end surface 51 perpen- towards the drill bod? 12 TScZhl^^T 

surface 52 (see FIG. 8), which surface 52 in turn forms an support surface 16 abuts against the front surface 

acute angle a wtth a first gu^^ bri^ ^ ^ do^ shS^^X^ 

surface 53 connects to a second guiding surface 54 oriented 35 drill tip 8 U into maring eng^enSwST M?££Lt 

parallel to the rotatH>nal axis 22, and which connects to the doveufl-staped recess rfdriUoSS Tnen te 

support surfacc 16 y,a , radius or an entering bevel 55. The rotated in IhVdirecUon R^hTan n^l^^l^ 

Surfac*53 1S mchned 0 buquely re ia t ivetou 1 ecenleraxis22 is less than 360°, prefera^TessZu ^ reEttbTS 

axial plane which .ntersects said axis. The recess 50 extends 45 and the exit of the bayonet couplL 
in a tangential direction from the chip flute 18 to about a Whrn th<- ^riii . it l . 

H» drill bod, b mM: of , mioid „hid, tos , lower S ™J? ZStS*? " "^ to « cta B td - 1"*** "ill, li t 

arc* w^ia= - &^"«^=asf^s 

required) and these can extend along the entire outer surface ' n. , , . . 

of a shank portion 40 of the body or along only a oa^ ; " lficeS <"e drilling operation must be 

fl^.TkdriUbooVMi.prx^wilh.fiLl s^LTrdibl^i 3 ^^ WUK,h ^ SU ^ rt 

at the end facing towards the drill tip 11 which surface 24 « ^ ^ ^ 24 ^ surfaces 53 and 63 

abuts against the support surface 16 of the drill tin 11 The coo J^ rate 4 to ho ! d drill tip such that it cannot loosen in the 

largest diameter of the support surface 16 is larger than the «,rf,~ e ^ 0n '5 0 ^ Xample ^ retraction of Ibe tool. The 

largest diameter of the front surface 24 in order to minimize . , P refera °ly designed such that their 

the wear from chips on the joint between the drill tip and the ^^!l IOn . "T^ IT" ClaStic deflection °f projec- 

drill body. The drill body also includes curvedsurfSlI «, 60da ° b>lh ° f*° fit- A Umited contact surface litw^en 

forming lands. The front surface 24 is substantiallv olanar I^T a ^ be aUowed ' but ^ implies an 

but comprises a projection 60 a, the transition Seen"" KSJlS ^ ^ ^ *" h 

front surface 24 and the jacket surface of each land 41A. The " " g ™ to ° l body, i.e. it moves such that its axis 

height of the projection is somewhat less than thatof the T^Z the ro,ational a«s22 if it has been displaced 

depth of the recess 50. during the machining operation. The surface 55 will allow 

F^chprojectioneOcomprisesafu^freeorendsurfaceei " srt^JlX^^^J 0 - ^ ^ 

perpendicularly connected to the jacket surface 4lA/said J! ™? 62 *?" 001 be m «gagement with each 1 

maCC 41A ^ other dunn g the machmmg operation. That is realized by 



